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ODbjectives

» Radiative transfer models simulate Solar
atmospheric radiation under all-sky Znarygy
conditions and can be used for a broad
range of applications.

» This study introduces NREL’s recent mn=i —
advancements in developing new : .
radiative transfer models to meetthe . Broadband/Monochromatic

. Clear and cloudy Most for clear sky
Most for a broad band

Irradiances in direct and POA

"  Irradiance/radiance _
requ_lrements of solar energy « Solution of RT equation Regression from
applications. » Time consuming MEasUrements

« Fast and time efficient

\ » Unlike weather and climate
studies, solar energy requires
Irradiances over both horizontal
and Inclined surfaces.

» To characterize the impact of the
spectral response of PV panels,
solar energy industry requires
Irradiances in both broad- and
narrowband regions.

Fast All-sky Radiation Model for Solar applications:
Narrowband Irradiances on Tilted surfaces (FARMS-NIT)

» A lookup table of cloud
transmittances Is
computed for 2002
wavelengths, 39 cloud
optical thicknesses, 28
cloud effective particle
sizes, 50 solar zenith K SMARTS
angles, 25 viewing
zenith angles and 18
relative azimuth angles.

> The cloud Clear-sky optical
transmittances are thickness
combined with a clear-
sky radiative transfer
model, SMARTS, to
efficiently solve the
radiative transfer

AOD, 0, g, w, PWV, P,
ozone,...
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Clear-sky Comparison
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FARMS-NIT: 0.8 second.
LibRadtran (16 stream): 492 seconds.
LibRadtran (32 stream) 2493 seconds.

Clear sky data for Golden, CO on February 20, 2017
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One-Axis, 40° fixed tilt, two axis and GHI
data from one clear day in Golden, CO.
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